Objective: The purpose of the current study was to investigate the prevalence of incidental paranasal sinus abnormalities on brain magnetic resonance imaging (MRI). We also aimed to assess the season, the age and sex-related differences in the frequencies of these abnormalities. Methods: Paranasal sinus cavities of 839 patients who underwent brain MRI for suspected intracranial pathology were retrospectively evaluated for the presence of incidental abnormalities. Two study groups were established according to the season in which the MRI examinations were performed, and the prevalences of the incidental sinusal abnormalities in both winter and summer were calculated. The relation of the incidental sinusal abnormalities to age and sex were also analyzed. Results: Of the 839 patients, 45.5% showed one or more sinusal abnormalities. The prevalence of the sinusal abnormalities was significantly higher in winter (50.6%) than in summer (40.3%) (p=0.003). While sphenoidal sinus lesions did not show significant seasonality (p>0.05), frontal, maxillary and ethmoidal sinus lesions were significantly more common in winter than in summer (p<0.05). In both summer and winter, incidental sinusal abnormalities among men were significantly higher than among women (p values of 0.013 and 0.033, respectively). There was no significant relationship between incidental sinus abnormalities and age in either season (p>0.05).
Introduction
The rapid developments in imaging technologies and the increase in the use of these methods significantly increased the detection frequency of incidentally discovered pathologies. Magnetic resonance imaging (MRI) is an extensively used imaging method for suspected intracranial pathology and may depict incidental abnormalities unrelated to the brain (1, 2) . A wide range of sinus abnormalities, including inflammatory findings, can be visualized on MRI performed for the purpose of brain scanning (2, 3) . It is shown that there is a significant correlation between the prevalence of incidental paranasal sinus abnormalities (IPSA) detected in MRI and the presence of clinical symptoms associated with paranasal sinus diseases. And it is recommended that this should be taken into consideration in the clinical management of the patients with IPSA (4-7). On the other hand, there are also publications reporting no significant relationship between the clinical symptoms and IPSA and advocating that medical treatment should be administered only to symptomatic patients (8) (9) (10) . Since currently a standardized clinical approach to these lesions has not been established, the management of IPSA constitutes a growing concern in clinical practice (11) .
According to the previous studies, the prevalence of IPSA on brain MRI shows variations within a wide range (29.5-66%), probably depending on the climatic characteristics of the geographic region where the studies were carried out. In addition to the variations in the prevalence, the relation of these findings to the season as well as to age and sex show inconsistency among previously reported studies (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . The Turk Arch Otorhinolaryngol 2019; 57(2): 61-7
Turkish Archives of Otorhinolaryngology purpose of the current study was to investigate the prevalence of IPSA identified on brain MRI. We also aimed to assess the season, age and sex-related differences in these abnormalities.
Methods
Patient population and study design Paranasal sinus cavities of 839 patients who underwent brain MRI between Jan 1, 2017 and Jan 1, 2018 in our institution for suspected intracranial pathology were retrospectively evaluated for the presence of paranasal sinus abnormalities. There were 322 men and 517 women with a mean age of 41.19 years (range: 20 to 72). As the study was conducted by the review of the images recorded in the Picture Archiving and Communication System (PACS) of our institution, patient consent forms could not be obtained. However, institutional review board approval was obtained before the study was initiated. Approval was obtained from the Ethics Committee of the University of Health Sciences, Dışkapı Yıldırım Beyazıt Training and Research Hospital (Approval Date: 17 Jan 2019; No: 58/04).
Two study groups were established according to the season in which the MRI examinations were performed. The winter season was defined as November through March, and the summer season was defined as April through October. The winter group included 427 patients, and the remaining 412 patients constituted the summer group.
MRI protocol and image analysis
Magnetic res onance imaging of the head was performed on a 1.5T unit (Magnetom Aera; Siemens, Erlangen, Germany) 
Retention cyst and polyp:
As retention cysts and polyps cannot be exactly differentiated on MRI, they were joined in the same group. A hemispherical or dome-shaped, well-circumscribed, homogeneous area with a smooth outline within the sinus was accepted as a positive finding (Figure 3 ).
Fluid collection:
An air-fluid level within the sinus was accepted as a positive finding ( Figure 4 ).
Two experienced radiologists reviewed the paranasal sinuses independently and in a blinded manner for the clinical data of the patients. In the cases where there was discrepancy in the two interpretations of the images, a common re-examination was performed, and the final decision was made by consensus.
Statistical Analysis
Statistical analyses of the current study were performed using Statistical Package for the Social Sciences for Windows version 24.0 (IBM Corp.; Armonk, NY, USA), and a p value <0.05 was accepted as statistically significant. The Chi-square test was applied to investigate the relationship between two categorical variables. Multivariate Binary logistic regression analysis was performed to adjust gender effect on comparison of findings and locations between seasons.
Results
Baseline characteristics of the study population are given in Table 1 . There was no significant difference between the summer and the winter groups in terms of age distribution (p=0.881).
The difference between the number of men and women in the summer group was not significant (p=0.228), but there were significantly more women than men in the winter group (p=0.001).
Of the current sample of 839 patients, 382 (45.5%) showed one or more sinusal abnormalities. Mucosal thickening was the most common abnormality (37.1%), and the maxillary sinus was the most commonly affected sinus (37.7%), followed by the anterior ethmoid sinus (18.5%).
The prevalence of IPSA in the summer and winter groups are shown in Table 2 . In both groups, mucosal thickening and the maxillary sinus were the most common finding and location, respectively. The prevalence of at least one IPSA in the winter group (50.6%) was significantly higher than that in the summer group (40.3%) (p=0.003). While the frequencies of frontal and sphenoid sinus lesions did not show significant differences between the two groups (p>0.05), the frequencies of lesions of maxillary and ethmoid sinuses were significantly higher in the winter group compared to the summer group (p<0.05). Using multivariate logistic regression analysis, the difference between the winter and summer prevalences of frontal sinus lesions reached a significant value. However, gender adjustment did not change the comparison data of frequencies for the other locations and the findings between seasons.
The prevalence of IPSA according to sex in the summer and winter groups are shown in Table 3 . In both groups, the prevalence of at least one IPSA among men was significantly higher than that among women (p<0.05). In both summer and winter groups, the frequencies of maxillary sinus lesions did not show significant differences between the two genders (p>0.05), while the frequencies of frontal and ethmoid sinus lesions were significantly higher in men than in women (p<0.05).
The prevalence of IPSA according to age in the summer and the winter groups are shown in Table 4 and 5, respectively. There was no significant relationship between IPSA and age in either group (p>0.05).
Turk quency of sphenoid sinus lesions did not show significant differences between summer and winter. However, the frequencies of frontal, maxillary and ethmoid sinus lesions were significantly higher in winter than in summer. While the prevalence of at least one IPSA among men was significantly higher than that among women in both seasons, there was no significant relationship between IPSA and age in either season.
Owing to its excellent soft tissue resolution, MRI can characterize sinusal inflammation by differentially depicting mucosal inflammations, fluid collections, cysts and polyps (3) . Although the indication of MRI is limited in the evaluation of sinonasal disease, radiologists assessing brain MRIs are quite familiar with the MRI appearances of sinusal inflammatory changes. The previously reported prevalences of IPSA on brain MRI studies show variations between 29.5% and 66% (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) . The climatic variations among the geographic regions in which the studies were carried out might have caused the variations in the detection rates of IPSA. In their study held in a Malaysian population, Nazri et al. (7) reported the prevalence of IPSA as 29.5%, whereas Hansen et al. (14) reported a prevalence of 66% for IPSA in the Norwegian climate. The current study was conducted in Ankara, Turkey, where the reported average winter and summer temperatures are 3.6 0 C and 23.4 0 C, respectively (15).
We found IPSA in 45.5% of our study population and recorded a significantly higher IPSA frequency in the winter (50.6%) than in the summer (40.3%).
There are varying data reported for the seasonality of the prevalence of IPSA. While some authors reported no difference between the summer and the winter frequencies of IPSA (14, 16) , others noted significantly higher frequencies in winter (5, 6) . According to our results, the frequencies of frontal, maxillary and ethmoid sinus lesions were significantly higher in winter than in summer, while the frequency of sphenoid sinus lesions did not show significant seasonal differences. A recent study showed that mucosa of the maxillary and ethmoid sinuses have higher proliferation ability and superior capacity to secrete immunomodulatory cytokines compared to that of the other regions in the sinonasal tract (17) . Different regional tissue characteristics of maxillary and ethmoid sinuses may have an impact on their mucosal responses to seasonal temperature changes. And this may be the cause of the difference between paranasal sinuses in terms of the season related inflammatory manifestations.
There is inconsistency among previously reported studies concerning the relation of the frequency of IPSA to sex. In the majority of the previous studies, no significant difference was reported between men and women in terms of the frequency of IPSA (14), we recorded significantly higher prevalence of IPSA among men than among women in both the winter and the summer seasons. In a recent meta-analysis, it is reported that upper respiratory tract infections, especially sinusitis, are more common among women while men are more commonly affected by lower respiratory tract infections (18) . On the other hand, there are studies reporting the male predilection of both acute and chronic sinusitis (19, 20) . In their comprehensive review on the gender differences in the frequency, the management, and the quality of life of patients with chronic rhinosinusitis, Ference et al. (21) stated that women may be more prone to report symptoms, apply for medical support, and have a poorer self-assessment of health, which may lead to an incorrectly high prevalence of chronic rhinosinusitis among women.
In accordance with the previous data, the results of the current study showed no significant relationship between the age of the patient and the prevalence of IPSA either in summer or in winter (5, 7, 16) . Although we observed a tendency towards higher IPSA frequencies among patients in the third and fourth decades of their life compared to those in the older age groups, this did not show a statistical significance in either season.
The major limitation of our study was that we did not evaluate the relationship between the prevalence of IPSA detected by MRI and the presence of clinical symptoms of sinus pathology. Further comprehensive studies are needed for more precise and inclusive comments regarding the clinical significance of IPSA and to develop a standard clinical approach to these lesions.
Conclusion
Paranasal sinus abnormality is a frequent incidental brain MRI finding that is more commonly detected in winter. Regardless of the season, IPSA is more commonly found in men compared to women. Awareness of IPSA and knowledge of its frequency contribute positively to clinical applications. Informed Consent: Informed consent was not received due to the retrospective nature of the study.
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